Development of a loop-mediated isothermal amplification method for rapid detection of streptococcal pyrogenic exotoxin B.
We developed a visual loop-mediated isothermal amplification (LAMP) technique to detect the streptococcal pyrogenic exotoxin B (speB) gene. Fifteen strains (from American Type Culture Collection or clinical isolates) were used to determine the specificity and sensitivity of the LAMP assay. Clinical samples were collected from 132 patients with suspected Streptococcus pyogenes (S. pyogenes) infection to verify the feasibility of the LAMP assay for detection of the speB gene. By using a set of five primers (a pair of outer primers, a pair of inner primers and one loop primer) targeting the speB gene, the amplification reaction was rapidly performed in a regular water bath under isothermal conditions at 63 °C for approximately 60 min. Only the two S. pyogenes strains showed positive results which were easily observed with the naked eye, and the other strains showed negative results. The detection limit of the LAMP assay was 0.01 ng/μl of template, showing higher sensitivity than conventional PCR (with a detection limit of 1.0 ng/μl). The detection rate of the speB gene in clinical samples was 71.21% and was consistent with the PCR results. The rapid detection of the speB gene by the LAMP assay is highly specific and sensitive, is simple to perform and cost-effective, and is expected to be a new reliable method for the rapid diagnosis of S. pyogenes infection, that is particularly suitable for rural or community hospitals in developing countries.